Recently, Hamblin and Pitcher (1980) have attempted to buttress the class conflict explanation of the Classic Maya collapse using a series of mathematical models. However, despite the exceptionally good agreement between these mathematical relations and the empirical data, the same cannot be said for the fit between the conceptual and mathematical models. The relations employed are very general, so much so as to often be isomorphic with very different processes. In one case at least, the same model appears to be consistent with several entirely distinct explanations of the collapse, and other mathematical readings of the monument data are by no means precluded. While these particular mathematical relationships fail to make a very strong case that the Classic Maya collapse was engendered primarily through peasant revolt and class conflict, which was very possibly Hamblin's and Pitcher's underlying aim, the attempt to cast explanations of the collapse into mathematical form points the way for the next generation of collapse models. More generally, one might question whether leaning so heavily on this particular facet of the archaeological data base is justified. Certainly, dated monuments are at best imperfect indicators of Classic Maya civilization, especially on the frontiers-Chontalpa, Belize, and the northern Maya Lowlands-where many important sites appear to lack such monuments completely. Also, even at sites with dated stelae, the monument record is sensitive to the intensity of exploration at a site; for example, at both Altar de Sacrificios and Tikal several more monuments were found in the course of multiseason excavation programs.
A more substantive issue is whether the northern Lowlands should be included, i.e., does the failure to erect dated monuments after a certain date imply collapse there? Probably not; Coba was not abandoned just after 9.12.12.0.5; Oxkintok did not collapse shortly after 9.2.0.0.0, nor apparently did Uxmal at 10.3.0.0.0. And, if events at Santa Rosa Xtampak mirror the situation at the nearby site of Dzibilnocac (Nelson 1973) , then a collapse there at 9.15.19.0.0 is most unlikely. Rather, it seems that the failure of the monument cult in the north resulted more from a subsidence of influence from the southern Maya Lowlands, than from local collapse.
The monument record itself is very fragmentary with somewhat less than one-half of the stelae discovered actually legible enough to read a date (Morley 1938) . Then, too, there is the problem of distinguishing between dedicatory dates and references to events in the past or future. Differences among authorities abound; for instance, only some 83% of Morley's (1938) "certain" dates are accepted by Proskouriakoff (1950) . Consequently, it could be argued that the fit of a model with monument data actually says very little.
But I would reject this view. The fact is, the monument record, for all its imperfections and distortions, constitutes one of the few comparable, quantitative indices, at once available for a large number of sites and providing very fine discrimination in time and space. An absolute chronology datable to a generation or less is rare in archaeology. In addition, few of the "monuments" are likely to be carried long distances; indeed, to my knowledge the only artifact dealt with by the authors that is readily transportable is a jade gorget from Tzibanche dated to 10.4.0.0.0 (A.D. 909). Another example would be a sherd of fine paste ware inscribed with a date of 9.18.9.4.4 from Palenque (Rands 1973) , which for some reason the authors fail to utilize.
The dated monument record should, of course, be viewed with great caution as an absolute determinant of events at a particular ceremonial center. Nonetheless, many of the vagaries of discovery and preservation cancel themselves out when the total pattern of monuments in time and space is elicited, rather than particular site histories. For example, the errors mentioned above have no tangible effect on the overall trajectory of sites erecting monuments in the Maya Lowlands. Even the inclusion of sites from the northern Maya Lowlands is not decisive, as these constitute 10% of the total, and the waning of southern influence appears to parallel genuinely deteriorating conditions in the Peten and farther to the south. In addition, the monuments, involving as they do skills of literacy, high levels of stone carving and artistic ability, calendrics, astronomy, and mathematics, are particularly good indicators of occupational specialization and the presence of elite culture-in short, of civilization. To paraphrase what Winston Churchill said about democracy as a form of government, it is not that the monument data are such a perfect representation of the trajectory of Maya civilization, it is just that the alternatives are so much worse. The major difficulty with their model is readily apparent. It is not in the fit of the mathematical model to the empirical for such a simple model to fit the data base so well. Rather, the problem here is the fit between the conceptual and mathematical models. The postulated identity between the accumulated number of centers with dated monuments and the total aversive behavior of the elite seems tenuous at best. Neither is it the case that all the apparent failures of ceremonialent failures of ceremonial centers to remain within the dated monument complex is necessarily due to peasant rebellion. Other causes of sit se exist; for example, shifting economic fortunes and political conquest.
MODELING THE
It is an overstatement to say, as the authors do, that "to the extent either of these assumptions is incorrect the data should deviate from the predicted pattern" (Hamblin and Pitcher 1980:254 This relationship between variables is an exceptionally general one (Hamblin et al. 1973) and is isomorphic to a number of very different processes ranging from saturation curves (e.g., the effect of increasing fertilizer on crop yields) to allometry (for example, the relation between molar size and body weight in apes). In this case, it is likely that the number of "successes" increased less rapidly than the number of attempts as a direct result of an escalating failure rate towards If k * X is not equal to a constant, then their equation (5) cannot be correct, and if kXo is equal to a constant, equation (7) is incorrect. So we are left with a relation, dX/dt = (r -X) cekt, whose meaning is somewhat obscure. However, remembering that Nt = dX/dt and differentiating once with respect to t produces: dNt/dt = (k -cekt)Nt What the third model seems to say is that the birth rate minus the failure rate, bt -ft, is a function of time, such that: bt -ft t As this difference becomes highly negative (the failure rate greatly exceeds the birth rate or the rate at which new sites enter the dated monument complex), the population of ceremonial centers rapidly falls to zero, and the collapse occurs.
Lastly, not only are different conceptual models compatible with the above mathematical treatment, but also other mathematical models are consistent with the monument data. For example, a very simple model with some interesting conceptual implications is: bt -ft = bo -fo equals a constant up to some collapse point, tc, after which bt = bo, but ft "takes off." Let dNB/dt equal the rate at which new sites begin erecting dated monuments and dNF/dt equals the rate at which sites cease erecting monuments, then: It is in this sense that Hamblin and Pitcher's contribution to the Classic Maya collapse may be truly profound. As the authors note, "The excellent fits also eliminate alternative substantive interpretations of the data and processes unless they are demonstrated to predict the same functional relationships or unless the empirical patterns are shown to be better represented by other equations" (Hamblin and Pitcher 1980:259) . From now on, it is to be hoped that new questions will be asked of any explanation. Can it be cast in mathematical form? Are the implications quantitatively consistent with known bodies of data? What new indices can be devised to test this model? Thus, while Hamblin and Pitcher fail to make as strong a case for the peasant rebellion hypothesis as a cursory examination of their mathematical modeling would suggest, in terms of an underlying method, their work is likely to prove a significant step down an increasingly productive avenue.
